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PHAN TiCH TOC DO TOA NHIET CUA DONG CO DIESEL
DUNG HE THONG PHUN KIEU COMMON RAIL
KH1 SU DUNG DIESEL VA BIODIESEL B20

HEAT RELEASE ANALYSIS ENGINE DIESEL COMMON RAIL USING DIESEL AND BIODIESEL B20

TOMTAT

Trong nhitng ndm gan day, viéc st dung nhién liéu sinh hoc trén dong co
diesel ding hé thdng phun nhién liéu (HTPNL) diéu khién dién td ki€u Common
Rail (CR) dang dugc cac nha khoa hoc hét stic quan tam. Tuy nhién, viéc nghién
xdy dung chuong trinh diéu khién ECU méi ding cho ddng ca ndy khi chuyén
sang st dung nhién liéu diesel sinh hoc thi van dang con b ngd. DE xay dung
chuong trinh diéu khién ECU can xdy dung md hinh chdy cla dong co theo thoi
gian thuc trén cg s& thuc nghiém. Bai bao nay phan tich, danh gia toc do toa
nhiét va t6c do chay trong xylanh tit dif liéu ap sudt xylanh do thuc nghiém clia
dong co diesel 2.5 TCI-A I3p trén xe HYUNDAI STAREX khi sit dung diesel (B0) va
biodiesel B20. Céc két qua phén tich bao gom: téc dd téa nhiét, thai diém chay va
khoang thdi gian chay cdia mi giai doan chdy sé duoc st dung dé danh gia, hiéu
chinh céc md hinh md phdng chu trinh cong tac cla dong cg DACB 2.5TCI-A va 13
(0 s6 dé Iap chuang trinh diéu khién ECU méi ding cho ddng co nay khi chuyén
sang stf dung biodiesel.

Tirkhéa: Hé thong nhién liéu Common Rail, diesel sinh hoc, toc 80 téa nhiét

ABSTRACT

In recent years, the use of biofuels in common rail diesel engine being
interested by the scientists. However, the development of a new program ECU
for this engine when switched to using biodiesel fuel have not been researched
yet. In order to development control program ECU, it is necessary to
development real-time engine combustion model on an experimental. In this
paper, heat release analysis and the combustion characteristics of engine diesel
2.5TCI-A HYUNDAI STAREX use biodiesel B20 and diesel (B0) are investigated.
The results of the analysis include: rate of heat release, start of combustion,
combustion duration will be used to evaluate, calibrate the simulation model
engine D4CB 2.5TCI-A and It is the basis for the new program ECU used for this
engine when switching to biodiesel

Keywords: Common Rail Injection System, biodiesel, rate of heat release.

ién Co khi Ddng luc, Trutng Dai hoc Bach khoa Ha Noi
2Khoa Dang luc, Hoc vién Ky thuat Quan su

3Khoa C6ng nghé 6 t6, Trutng Dai hoc Cong nghiép Ha Noi
*Email: ntbac.haui.hust@gmail.com

Ngay nhan bai: 08/01/2018

Ngay nhan bai stia sau phan bién: 28/03/2018

Ngay chdp nhan dang: 25/04/2018

140 | Tap chi KHOAHOC & CONGNGHE o S& 47.2018

Khéng Van Nguyén', Tran Anh Trung’',
Nguyén Hoang Vii?, Nguyén Thanh Bac®”

KY HIEU
Ky hiéu Don vi Y nghia
dQ,, J/do Téc d6 tda nhiét
do
Cv J/(kg-K)  Nhiét dung riéng dang tich
G J/(kg-K) Nhiét dung riéng dang ap
R - Hang s6 chat khi
% m3 Thé tich xy lanh
T °K Nhiét d6 trung binh cla khi chdy
trong xy lanh
0 do G6c quay truc khuyu
Xb - Ty Ié lugng nhién liéu da chay
p bar Ap suat xy lanh
CHU VIET TAT
CR Hé théng phun nhién liéu kiéu
Common Rail
APA 204/E/0934 Bang thir déng luc hoc cao
AVL 733S Thiét bi do tiéu hao nhién liéu
AVL 735S Thiét bi diéu chinh nhiét d6 nhién liéu
QC33C Cam bién ap suat xylanh
AVL 553 Thiét bi cung cdp va diéu chinh
nhiét d6 nudc lam mat
CEBII Thiét bi phan tich khi xa AVL
ECU B6 diéu khién dién tur
MEOJ Methyl Ester Of Jatropha Oil
GQTK G6c quay truc khuyu
HTPNL Hé théng phun nhién liéu
1. GIGI THIEU CHUNG

Hién nay, nham gidm thiéu mdc 6 nhiém méi trudng do
khi thai clia déng co d6t trong gy ra cing nhu gidm thiéu
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su phu thudc vao nguén nhién liéu héa thach, cac quéc gia
trén thé gidi trong d6 cé Viét Nam da va dang tap trung
nghién ctu san xuat, s&r dung nhién liéu diesel sinh hoc
(biodiesel) cho déng co dét trong [1, 2.

Cac nghién ctu cho thdy, thudc tinh cta biodiesel la
khac nhau phu thuéc vao ngudn nguyén liéu dau vao dé
san xuat diesel sinh hoc g6c¢ (B100) [3, 4]. Su khac nhau vé
thuéc tinh nay sé anh hudng dén chat lugng qua trinh chay
clia déng co diesel. H.G. How, H.H. Masjuki cung cac cong
su [5] tié€n hanh thi nghiém trén déng co diesel CR tang ap,
4 xylanh cho nhién liéu diesel khoang va biodiesel lam tu
dau dura véi cac ty & pha tron lan lugt 1a B10, B20, B30, B50.
Két qua chi ra rang khi tang ty |é bio thi cdng suat giam,
suat tiéu hao nhién liéu tang. Qua phan tich danh gia qua
trinh chady tac giad chi ra rang khi tang ty & bio do su gia
tang vé ham lugng & xy trong nhién liéu, su gia tang Vé tri
s6 xé tan nén qua trinh chay tré dugc rut ngan. Daisuke
Kawano, Hajime Ishii va Yuichi Goto [6] da nghién ctu anh
hudng cla biodiesel c6 ngudn géc tir dau hat cai tdi cac chi
tiéu kinh té, ky thuat, phat thai cta déng co CR. Tac gid
cling chi ra rang khi tdng ty 1& bio thi céng suat giam, suat
tiéu hao nhién liéu tang, phat thai CO, HC, PM giam, NOx
tdang. Mot s6 nghién ctu khac [7, 8, 9] cling cho thay khi
tang ty & biodiesel: do sy suy giam vé nhiét tri nén néu
mudn duy tri cong suat (md men xodn) clia ddng co thi can
tang lugng nhién liéu cung cap cho 1 chu trinh; do su gia
tang vé ham lugng & xy trong nhién liéu, su gia tang vé tri
8 xé tan nén thai diém chay sém ting.

DPong co diesel st dung HTPNL kiéu CR khi chuyén sang
dung biodiesel, can xac dinh dugc sy thay d&i cac thudc tinh,
dac tinh chay cda nhién liéu dé diéu chinh va kiém soat sy
thay d&i cac thdng s lién quan dén qua trinh hinh thanh
hén hgp va chay cho phl hgp. M6 hinh chay (MHC) la md
hinh phtc tap, anh hudng nhiéu dén dé chinh xac ctia mé
hinh d6ng ca diesel kiéu CR. C6 nhiéu cdng trinh nghién ctiu
vé quy luat chdy, trong s6 dé quy luat chdy Wiebe cho két
qua sat véi thuc té, dugc ap dung réng rai. MHC Wiebe dugc
xay dung dua trén co s& thuc nghiém nhu so d6 khéi trinh
bay trén hinh 1. Trudc tién ap suat xylanh theo GQTK do thuc
nghiém dugc sir dung dé xac dinh quy luat téa nhiét va khéi
lugng da chay, rdi tir quy luat nay sé xac dinh dugc cac tham
s6 thuc nghiém clia MHC. Céac tham s6 nay dugc dua vao
MHC thuc nghiém va tu dé xac dinh lai quy luat tda nhiét va
ap suat xylanh mé phdng. K&t qua cuia tling budc mé phong
sé dugc kiém chuing lai bang thuc nghiém dé khang dinh dé
chinh xac, d6 tin cay.

Ap suit xy lanh Dydoan | Quy luit toa nhiét Dy doan M3 hinh chay
theo md hinh theo mé hinh Wiebe
E %
w
] &
Ap suat xy lanh Dydoan | Quy luattdanhiét | Dy dodn Céc tham sb thue
do thire nghiém thyc nghiém nghiém Wiebe

Hinh 1. Phuang phdp xay dung mé hinh chdy, [10]

Nhu vay, dé xay dung mé hinh ddéng co diesel dung
HTPNL kiéu CR can xac dinh chinh xac cac tham s6 ctia mé
hinh chay Wiebe théng qua thuc nghiém. Bai bdo nay phan
tich, danh gia téc do tda nhiét va téc d6 chéy trong xylanh
tu dir liéu 4p suat xylanh do thuc nghiém ctia déng co
diesel 2.5 TCI-A lap trén xe HYUNDAI STAREX khi st dung
diesel (BO) va biodiesel B20. Cac két qua phan tich bao gém:
t6c do tda nhiét, thai diém chay va khodng thdi gian chay
cta mbi giai doan chdy sé dugc st dung dé danh gia, hiéu
chinh cdc mé hinh mé phdéng chu trinh cong tac clia déng
ca D4CB 2.5TCI-A va 1a co s& dé 1ap chuaong trinh diéu khién
ECU méi dung cho déng co nay khi chuyén sang st dung
biodiesel.

2. TIEN HANH THU NGHIEM
2.1. Muc dich va ché& dé thi nghiém

Nhdm xac dinh chinh xac cac tham s6: thoi diém bt
dau chday va khoang thai gian chay clia méi giai doan chay
dé xay dung mé hinh chdy lam viéc theo thdai gian thuc trén
toan vung lam viéc ctia déng co, ché d6 th nghiém dugc
Iua chon nhu sau:

- T6c d6 cla déng co: trong qua trinh thir nghiém t6c
dé clia déng ca thay déi t& 1000+3000 (vg/ph) vdi budc
thay d&i clia t6c dé 1a 500 (vg/ph);

- Tai cta déng co: tai clia déng co dugc tinh theo vi tri
chan ga tai tling ché d6 téc do dugc trinh bay trén hinh 2.
Trong nghién ctiu nay, nhom tac gia lua chon dir liéu thu
dugc & ché dd 50% tai dé phan tich.
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Hinh 2. Quan hé momen theo tdc dd va vi tri chan ga
2.2, Nhién liéu th&t nghiém

Nhién liéu st dung trong nghién clu nay la diesel dau
mé (0,05% S) luu thong trén thi trudng va biodiesel B20 (véi
B100 dugc san xuat ti ba thai clia qua trinh tinh loc dau co
thanh dau an [1]). Cac thudc tinh chinh ca nhién liéu BO va
B20 dugc trinh bay chi tiét trong [3, 4.
2.3. Déi tugng nghién ciu

Da&i tugng nghién cdu la déng co diesel D4CB 2.5 TCI-A
(4 ky, 4 xy lanh b6 tri 1 hang, phun nhién liéu tryc tiép, tang
ap bang tua bin khi thai VGT cé lam mat khi tang ap, s
dung hé théng tuan hoan khi thai EGR c6 lam mat khi thai
tuan hoan. Hé théng phun diesel ki€u CR cla dong cd nay
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dung bom cao ap kiéu CP3 vdi 4p suat phun I6n nhat 13
1600 bar, [7].
2.4. Trang thiét bi thir nghiém

Qua trinh thir nghiém dugc tién hanh trén bé tha déng
co AVL clia PTN Bong co dét trong, Vién Co khi déng luc,
Pai hoc Bach khoa Ha noi.
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Hinh 4. Vi tri 1dp cdm bién ap sudt AVL QC33C trén ndp may
Bang 1. Théng s6 diéu khién ciia ECU (ing vdi cac ché d9 thit nghiém

Téc 86 dong co (vg/ph) | 1000 | 1500 | 2000 | 2500 | 3000 | 3500
Ap suat phun nhién| - c.o | e | o5y | 088 | 1186 | 1304
liéu, (Bar)

Luong phun nhién liev,| 4o 4 1 154 | 176 | 17,6 | 176 | 184
(mm’)

S0 lan phun 3 4 4 3 2 1
Thai di€m phun méi 1,

e 2 | 34| 38| 45 | - -
Thai diém phun méi 2,

g 4 8 | w2 | 27| 39| -
Thai diém phun chinh,

g 30 2 3| 6 |85 1
Thoi diém phun sau,

(86 GQTK) B0

fipsustkhinap, (bar) | 1,249 | 1,702 | 2,265 | 2,429 | 1,716 | 1,805
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D? mé van tuabin khi 60 56 38 35 % 57
X4 (%)
HE o dulwong khong| 4 1\ 46 | o9 | 4 | 19 | 17
khik
Eiget okitngdp | 35 | 3 | 51 | 0 | 46 | 2

Poéng co dugc ddt trén bang thir dong luc hoc cao APA
204/E/0934, di kém la cac thiét bi do bao gém (hinh 3): thiét
bi do tiéu hao va diéu chinh nhiét d6 nhién liéu kiéu khoi
lugng AVL 733S va 735S; thiét bi phan tich khi xa AVL CEBI;
cam bién ap suat xylanh QC33C vai dai do tir 0 + 200 (bar)
dugc lay mau v@i do phan giai 0,5 d6 goc quay truc khuyu
va thiét bi thu nhan di liéu Indicating v&i phdn mém
Indiwin; thiét bi cung cdp va diéu chinh nhiét d6 nudc lam
mat AVL 553. Vj tri [dp dat cdm bién ap suat xylanh QC33C
trén ndp may, qua 16 khoan tai vj tri Iap buji sdy cla xylanh
thi nhat dugc thé hién nhu trén hinh 4. Cac théng sé diéu
khién cta ECU déng co dugc xac dinh bang thiét bi chdn
dodn G-scan [14] va may do dao dong ky (Osciloscope) [15];
dr liéu vé cac thong s6 diéu khién ctia ECU dong co ting véi
cac ché dé thtr nghiém dugc trinh bay trong bang 1.
3.XULY SO LIEU

Theo hinh 1 ap suat xylanh theo GQTK do thuc nghiém
dugc st dung dé xac dinh quy luat téa nhiét thuc nghiém,
roi tUr quy luat nay sé xac dinh dugc cac tham sé thuc
nghiém cta MHC. Tur cac tham s6 Wiebe thuc nghiém xay
dung lai quy luat téa nhiét va 4p suat xylanh mé phdng. Két
quad mo phoéng sé dugc kiém chiing lai bang thuc nghiém
dé khang dinh d6 chinh xac, d6 tin cay. Quy trinh nay dugc
thuc hién nhu sau:

+ TU ap sudt xylanh do thuc nghiém tinh toan quy luat
tda nhiét theo phuong trinh 1, [10]:

dQy _ 1 ydp, v v M
do  y-1 do y-1 do

trong d6: V la thé tich xy lanh; T 1a nhiét dé trung binh
cla khi chdy trong xylanh dugc xac dinh qua phuong trinh
trang théi khi ly tudng; 8 la goc quay truc khuyu; p la ap
sudt xylanh; y la ty 1& nhiét dung riéng, véi y = G/Cy; Cp la
nhiét dung riéng dang ap, tinh theo phuong trinh 4; Cy Ia
nhiét dung riéng dang tich, C,= R - C;; R 13 hang s chat khi.

103
C, =1403,06-360,72| —
=

100} 10, \?
+182,24| — | -10,72| —=
T T

+ TU t6c dé tda nhiét xac dinh dugc quy luat chay theo
phuang trinh 3, [10]:

Xp = j Q,,do (3)

(2)

+ TU quy luat chay, t6c dod téa nhiét xac dinh thai diém
bat dau chay (psoc) va khodng thdi gian chay (Ag:) clia moi
giai doan chay. Pé xac dinh thai diém bt dau chay clia qué
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trinh phun maéi va phun chinh ta dao ham téc d6 tda nhiét
trong xy lanh déng ca [12], thdng qua cac diém cuc trj khi
dao ham téc dé tda nhiét ta xac dinh dugc khoadng thai
gian chay clia mdi giai doan va khodng thoi gian chay tré
tinh tur 1Gc voi phun phun nhién liéu cho téi khi téc d6 toa
nhiét ctla moi giai doan dat cuc tri.

+ Theo céac nghién cdu [9, 10], s6 ham Wiebe (i) chon
bang bang sé 1an phun cta voi phun cdng thém mot ham
Wiebe cho giai doan chay khuéch tan; a;, m; la tham s6 mé
hinh Wiebe, a; chon bang 5 cho tét ca cac giai doan chay; m;
chon bang 1,4 cho giai doan chay nhanh, bang 0,65 cho
giai doan chay khuéch tan.

+ Sau khi xac dinh dugc cac tham sé thuc nghiém (a;, my,
i, ®soci va Agi) clia ham Wiebe cho mai giai doan chédy ta mé
phdéng dugc qud trinh chdy theo phuong trinh 4, [14]. TU d6
xac dinh dugc quy luat tdéa nhiét va 4p suat xylanh mé
phdéng. Két qua cla tiing budc mé phdng sé dugc kiém
ching lai bdng thuc nghiém dé khdng dinh dé chinh xac,
do tin cay.

m;+1
Xy = 1—exp{—ai[¢A—(§)socij } 4)

trong d6: xyi la phan nhién liéu tham gia chay cla tung
giai doan, (%); @ 1a GQTK, [dd]; @soci 1a thoi diém bat dau
chdy clia tung giai doan chay, [d6]; A la khodng thai gian
chay clia méi giai doan chay, [d6]; a;, m; la tham s6 mo hinh
Wiebe (phu thudc vao loai nhién liéu, kiéu buéng chay); i la
s6 phuong trinh Wiebe.

Thai gian chay tré (tinh theo d& GQTK) va thai gian chay
chinh dugc st dung dé danh gia téng thé dic diém qua
trinh chdy clia déng co theo t6c d6 va tai.

n = 3000 (vg/ph) n=3000 (vg/ph)
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Hinh 5. Dién bién ap sudt trong xy lanh do thuc nghiém (a), két qua tinh tdc
d0 toa nhiét (b) va ty & nhién liéu da chdy (c) tai 3000 vg/ph

Két qua do ap suat trong xy lanh cta dong co 2.5 TCI-A
khi str dung BO tai 50% tai Ung vai téc d6 3000 vg/ph dugc
trinh bay trén hinh 5a. TU két qua do ap suat ta cé thé tinh
toan dugc téc dé téa nhiét trong xy lanh déng co (theo
céng thiic 1) nhu trén hinh 5b. Thong qua d6 thi trén hinh
5b ta thay rang c6 hai gia tri cuc tri tuong Ung vdéi hai giai
doan phun (1 phun méi va 1 phun chinh) cta voi phun sau
dé téc do tda nhiét giam dan tuong Ung véi véi qua trinh
chay khuéch tan trong xylanh déng co. Nhu vay, qua trinh
chdy clia ddng ¢ dung hé théng phun nhién liéu kiéu CR
vGi hai ché d6 phun: 1 phun méi va 1 phun chinh gom:
chay do phun méi, chay do phun chinh va chay khuéch tan.
Trén hinh 5c¢ 1a két qua tinh toédn ty 1é nhién liéu tham gia
chdy (theo céng thtc 5).

4, KET QUA VA THAO LUAN

Két qua do ap suat trong xylanh déng co diesel 2.5 TCI-
A khi s dung BO va B20 & 50% tai, tai toc do 1000 vg/ph,
2000 vg/ph va 3000 vg/ph dugc gidi thiéu trén hinh 5. Gia
tri ap sudt chay I6n nhat (pma), Vi tri (theo GQTK) dat &p
suat chdy I6n nhat (@pzmax) khi st dung B0 va B20 tai cac toc
dé tir 1000 + 3500 (vg/ph) dugc téng hgp trong bang 2.
Théng qua bang 2 va hinh 6 ta thay: dong co khi st dung
biodiesel B20 ¢6 pzmax Nhd hon, @pzmax 16N hon khi st dung
BO. Hinh 7 dién ta t6c d6 téa nhiét trong xylanh, gia tri téc
dé tdéa nhiét 16n nhat dugc téng hgp trong bang 2. Qua
bang 2 va hinh 7 ta thay khi st dung B20, t6c d6 téa nhiét
nho hon khi so sanh véi BO; khoang sai léch I6n nhat cua
téc d6 tda nhiét 1a 10,1 (J/dd) tai téc dd 2000 (vg/ph).
Nguyén nhan la do nhién liéu B20 c6 nhiét tri thap hon, tri
s& xetan cao hon ctia nhién liéu BO [3, 4].

0=1000 (vg/ph)
110 120

n=2000 (vg/ph)

3

Ap suit trong xylanh (bar)

Ap suit trong xylanh (bar)
-
8

” 20 -10 0 10 20 30
Géc quay tryc khuyu () Goée quay tryc khugu (d6)

(a) (b)

o o ) o 0
S 3 S S S

Ap suit trong xylanh (bar)

=
=3

-20 -10 0 10 20 30
Géc quay tryc khuyu (d6)

()

Hinh 6. Két qua do dién bién dp suat trong xy lanh tai tdc 9 n=1000 vg/ph
(@), n=2000 vg/ph (b) va n=3000 vg/ph ()
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Béng 2. Tong hop két qud tinh todn vé p; max Gpz max VA (AQ/d@)max khi sit
dung BOva B20

Téc do dong co

1000 | 1500 | 2000 | 2500 | 3000 | 3500

(vg/ph)

Do Bo | 101 | 918 | 11407 | 1275 | 853 | 99,7

[bar] B0 | 98 | 879 | 984 | 1118 | 865 | 993
Bo | 10 | 16 15 3 1% | 9

(ppzmax

[d0GQTK] | B20 | 10 17 16 4 12 9

g, | B0 | 1137|956 | 1025 | 911 | 776 | 805

[Va6GQTKT | B20 | 1018 | 93.03 | 924 | 956 | 707 | 785
n=1000 (vg/ph) n=2000 (vg/ph)

Téc d toa nhist (J/ds)
a6 toa nhiét (J/d3)

Téc

30 20 <10 0 10 20 30 40
Géc quay truc khuyu (d5)

300 <20 <100 0 10 20 30 40
Géc quay truc khuyu (d6)

(a) (b)

n = 3000 (vg/ph)

Téc 6 toa nhiét (J/dd)

30 =20 -10 0 10 20 30 40
Goéc quay truc khugu (d6)

(©)

Hinh 7. Két qua tinh t6c d9 toa nhiét trong xy lanh tai toc & n=1000 vg/ph
(a); n=2000vg/ph (b) va n=3000 vg/ph (c)

Hinh 7 mé ta dién bién lugng nhién liéu da chay theo
g6c quay truc khuyu ctia déng co khi st dung BO va B20 tai
téc dé 1000 vg/ph, 2000 vg/ph va 3000 vg/ph. Théng qua
dé thi xac dinh dugc thoi diém bét dau chay (ing véi cac téc
dd 1000 vg/ph, 2000 vg/ph va 3000 vg/ph tuong ung la
-159 -30% -25°, Thai diém két thuc qua trinh chay lng véi
cac téc d6 1000 vg/ph, 2000 vg/ph va 3000 vg/ph tuang
Ung 1a 479 53% 54°, Khi s&t dung B20 tai 50% tai th&i diém
bt dau chay, thdi diém két thic qué trinh chay sém hon
khi st dung BO nguyén nhan c¢6 thé do nhién liéu B20 cé tri
56 xetan cao han nén qua trinh chay tré dugc rat ngan.
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Bang 3 xac dinh thdi diém chay do phun mai, thai diém
chay do phun chinh, th&i gian chay tré khi phun moi, thoi
gian chay tré khi phun chinh ctia déng co khi stt dung B0 va
B20 khi thay d6i téc do tir 1000 vg/ph dén 3500 vg/ph.
Théng qua bang 3 ta c6 thé thay rdng khi st dung B20 thai
diém chay do phun mdi, thai diém chay do phun chinh,
thai diém chéay do phun sau s6m hon so véi khi dung BO.

Bang 3. Téng hap két qué tinh toan vé thai diém chay khi st dung BO va B20

Toc 6 dong <@ | 1500 | 1500 | 2000 | 2500 | 3000 | 3500
(vg/ph)

Thoi diém| gy | 9 | -7 | 2 | a7 | - | -
chdy do

phun  moi

2, [@|B20 | 20| 9 | 2 | 75| - .
GQTK]

Thoi diém| go 9 5 6 9 225 -
chdy do

phun  mdi

1, [d6| B2 | -9 -6 -7 95 | <27 | -
GQTK]

Thoi diém| o | -2 2 3 0 3 15
chdy do

phun

chinh, [do| B20 | -2 1 2 0 2 14
GQTK]

Tho diém| gy | ” N ) ] ]
chdy do

phun sau, i ) ) )
100 GUTK] B20 20 29

5. KET LUAN

Bai bdo da xac dinh dugc toc do tda nhiét, téc d6 chay,
thai diém bat dau chay va khoang thai gian chay ctia méi
giai doan chay dugc xac dinh tU cac thong s6 do thuc
nghiém.

Két qud thuc nghiém cutia bai bdo sé dugc st dung dé
danh gid, hiéu chinh cdc mé hinh mo phdéng chu trinh céng
tac clia déng co D4CB 2.5TCI-A va |a co s& dé lap chuong
trinh diéu khién ECU m&i dung cho déng co nay khi chuyén
sang st dung nhién liéu biodiesel.
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